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O (54) Title: WATER SOLUBLE BIOACTIVE FRACnON ISOLATED FROM GUM RESIN EXUDATE OF BOSWELUA SER- 
W RATA, PROCESS FOR ISOLATION THEREOF. COMPOSmON CONTAINING SAID FRACTION AND USE THEREOF 

2 (57) Abstract: The present invention lelates to a water-soluble bioactive fraction obtained fiom the gum lesin exudate of BoswelUa 
serrata and to a pnxsss for the preparation thereof. The present invention also relates to a process for dte isolation of a water soluble 
bioactive fraction containing a mixture of potassium and calcium salts of polysaccharides composed of units of arabinose, galactose 
^ and D-glucoronic acid, having mariced anti-inflammatoiy and anti-arthritic activities from die gum resin exudate of Boswellia serrata 
¥^ and to the use thereof in the lieatment of aitiuitis in the form of a pharmaceutical composition containing the bioactive fraction. 
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WATER SOLUBLE BIOACnVE FRACTION ISOLATED FROM GUM RESIN 
EXUDATE OF BOSWEUJA SERSATA, PROCESS FOR ISOLATION THEREOF 
COMPOSITION CONTAINING SAID FRACnON AND USE THEREOF 

5 Eidd of the invmtion 

The piesent invendon relates to a vrater-soluble bioactive firacdon obtained fiom the 
gum resin exudate of Boswellia serrata. The present invention also relates to a process for the 
preparation of a ivater-sohible bbactive fiacdon fiom the gum resin exudate of Boswellia 

9 

serrata (Salai guggal) bebngiug to the fsaSiy Burseraceae. More particular^, the present 

10 invention relates to a process for the isolation of a water soluble bioactive fiacdon containing 
a mfacture of potassium and caldum salts of polysaccharides conq>osed of units of arabinose, 
galactose and D-ghicuronic add, having maiked andrinfiammatory and anti-arthritic activities 
fiom the gum resin exudate of Boswellia serrata. 
Bad^round of the mventioii 

15 The gum resin exudate of Boswellia serrata (Salai guggal) has traditionally been used 

in the Ayurvedic system of medicine in India for treatment of inflammatory diseases [Hagers 
Handbuch d^ pharmazeut Praxis^ (1972), 4^ Ed., VoL m, pp. 491, Springer-Verlag, Berlin, 
Heidelberg, New York]. 

An alcoholic extract of the petroleum ether washed gum resin exudate of Boswellia 

20 5emifa (AEPWR), availabte in the Indian marl^ since 1982, 

was found to have anti-inflammatory activity (Singh, G. B., Singh, S. and Bani, S., Drugs of 
Todc^, 1996, 32, 109-112; Smgh G. B. and Atal, C.K., Agents and Actions, 1986, 18, 407). 
This is also available in Switzerland as H-15. It has a novel mode of inhibitory action on ih& 
formation of the lqK)3g^eDase product, leukotrime B (LTB4) (Ammon, H. P. T., Mack, T., 

25 Siogh, G. B. and SaSsybS^ H., Planta Medica, 1991, 57, 203-207). 

p - Boswellu; acM (BA) and its dmvatrves, 11-keto-fi-boswellic add (KBA) and 
acetyl -11-keto-fi-boswellic add (AKBA) have been isolated as active coiistituents fit>m 
ateoholic extract of petroleum ether washed gum resm (AEPWR) and show prominent anti- 
inflammatory and anti-arthritic properties (Sharma, M. L., Bani, S. and Singh, G. B., Int. J. 

30 JmmunopharmacoL, 1989, 11, 647-652; Singh, G. B., Singh, S. and Bani, S., Drugs of the 
Future, 1993, IS, 307-309) with a selective inhibitory action on the formation of leukotrieoe 
B (LTB4) (Safes*!, a et al., J. Pharmacol Exp. Ther., 1992, 261, 1143-1146). The gum 
resin exudate of B.serrata (SG) on extractk>n widi organic solvents like methanol or edianol, 
or petroleum ether followed by methanol or ethanol yields about 60-65% of extract The marc 
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wdgbing about 35-40% of the gum resm (SG) is composed of water-soluble coDStttuents, 
dust and plant residues. A pol^^saccharide was isolated fiom the gum resin exudate of B. 
Serrata and diaracterized as a 4-0-metfayl-ghicuronoarabinogalactan (Sen, A. K., Das, A. EL, 
Banerji, N and Vigoon, MJL, Carbohydrate Researchy 1992, 223, 321-327). This product, a 

5 pure polysaccharide, was isolated fiom the de&tted oleogum resin m about 9% yield by 
extraction with water followed fay diafysis and a number of chromatographic separations using 
DEA&Sephacel and Sephadex G-100. This iooplies that the yield of this pure pofysacdiaride . 
is much less than 9% on the weight of the gum resin. 

While fibcus has been given to extraction of bioactive fiactions fiom the gum resm 

10 oudates to obtam sallatd or H - 15, no attention has been given to the waste fiaction 
obtained in such processes. It is also believed that the pofysaccharide fiaction is less than 9% 
by weight of the total gum resm. It is therefore in^>ortant to attenqrt to obtain usefid bioactive 
fiactions fiom the waste obtained after the production of Sallaki or H— 15. 
Objects of tibe invention 

15 The main object of the present invention is to provide a process of preparatbn of a 

novel water soluble bioactive fiaction fiom Boswellia serrata. 

AiK)ther otgect of the present invention is to provide a novel water soluble bioactive 

* 

fim^on containing water soluble conq>ounds having marked anti-inflammatory and anti- 
arthritic activities. 
20 Summary of tiie invention 

According]^ the present invention provides a novel bioactive fiaction obtained fiom 
the gum resm exudate of Boswellia serrata comprismg po^^sacdiarides vns^ at least 50 p^ 
cent neutral sugars (taken as galactose) consisting of galactose and arabinose and D~ 
glucuronic add. 

25 In another embodiment of the invention, the fiaction prepared conqirises a mhcture of 

salts of cakium L4 to 2.1% and potassium 0.12 to 0.20 %. 

The present invention also relates to a process for the preparation of a water soluble 
novel bioactive fiaction fix>m gum resin exudate of Boswellia serrata conqnising extracting 
the gum resin exudate or de&tted gum resin exudate willi an alkanol to produce marc, 
30 extracting the marc with water and precq)itating the polysaccharide fiaction fiom tte aqueous 
extract by addition of alcohol and purifying the bbactive fiaction. 

In another embodiment of the invention, the alkanol is selected fiom ethanol and 
medianoL 

« * 

2 
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la another embodim^ of the iaventioii, the marc left after extraction with alcohol is 
extracted with water at room trai^erature. 

In one embodiment of the invention, the bbactive fiaction obtained con^risses 
pofysaccharides with at least SO per cent neutral sugars (taken as galactose) consisting of 
5 galactose and arabinose and D-glucuronic add. 

In another embodiment of the invention, the aqueous extract is precipitated with 
alcohol to get the cnide polysaccharide fiaction and puri£^ 

In anothi^ embodiment of the invention, the bioactive conqiosition is coQected fay 
filtration and dried under vacuum at tenqieratures bebw S(^^ 
10 In anoflier embodiment of the invention, the fiaction prepared co^^xrises a mixture of 

salts of calcium 1.4 to 2.1% and potassium 0.12 to 6.20 %. 

The present invention also relates to a conq)osition fi)r the treatment of arthritis 
conqni^ng a pharmaceutical^ efifective amount of a bioactive fiaction obtained fiom 
Boswellia serrata conqirising pofysaccharides with at least SO per cent neutral sugars (taken 
15 as galactose) con^sting of galactose and arabinose and D-ghicuronic add in a 
pharmaceutical^ acceptable carrier. 

In another embodhnent of the invention, the fraction prepared comprises a mixture of 
salts of calcium 1.4 to 2.1% and potassium 0.12 to 0.20 %. 

The present invention also relates to a method fi>r the treatooent of arthi^ 
20 administering a pharmaceutical^ efifective ansount of a bioactive fiaction obtained fiom 
Boswellia serrata comprising pofysaccharides with at least SO per cent neutral sugars (taken 
as galactose) consisting of galactose and arabinose and D-ghicuronic add in a 
pharmaceutical^ acceptable carrier. 

In another embodimmt of the inv^ition, the fraction prepared conqnises a mixture of 
25 ^ihs of caldum 1.4 to 2.1% and potasshim 0.12 to 0.20 %. 

The present invention also relates to the use of a bioactive fiaction obtained fiom 
Boswellia serrata conqnising conqxrishig polysacdiarides with at least 50 per cent neutral 
sugars (taken as galactose) consisting of galactose and arabinose and D-glucuronic add to 
prepare a pharmaceutical composition fi)r the treatment of artiiritis. 
30 Detailed description of the invention 

The bioactive product obtained in this invention is the total polysaccharide fiaction and 
is obtained in about 15% yield on the weight of the oleoresm, the isolation of which has been 
achieved using a &dle process. The fiactbn is obtained fiom a waste product viz., the 
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material discarded after producdon of SaQaki or H-15. In addition the fraction also contains 
potassium and calcium salts of ghicuronoarabinogalactose as ascertained fay its fa/drolysis and 
incineration. Hitherto all the pharmaceutical products based on the oleo-gum re^ of 
B,serrata are insohible in water, whereas the fi:action of the invention is water soluble and its 

5 isolation was the result of an investigation based on activity guided separation of the 
constituents of the gum resin otB.serrata. The nsrc left afi^ extraction of the gum resin with 
alcohol (ethanol or methanol) or petroleum ether followed by alcohol, the latter being used for 
the production of commercial "Sallald'' or H-15 of Switzerland, was processed for isolatbn of 
polysacdiazide fraction with a vkw to evahiating it for antirinflammatory activity. By 

10 extractii^ with water die marc left after extracting the gum resm exudate of B,serrata with 
alcohol (ethanol or methanol) folbwed by precipitation of tte aqueous extract with ethanol it 
was possible to isolate the crude polysaccharide. The crude poj^^saccharide was purified by 
redissolving it in water and reprecq)itating with ethanoL Iliis process was repeated once again 

to give water soluble bioacrive cnmposirinn in 1 4-1 6 per cent yields c ontainTng pnlygatyiharidft 

IS with at least SO per cait neutral sugars (taken as galactose/ghicose) as determined by phenol- 
su^fauric acki method, add hydro^rsis of which yielded galactose, araUnose and D-ghicuronic 
acid. This tnoactive polysaccharide conposition, has anti-infianmiatory activity conq>arable 
with that of '*boswellic acids*^ (total adds fix}m SG) or "Sallaki** and anti-arthritic activity 
stronger than that of boswelUc adds or "SaQaki'* developed as anti-infiammatory/ anti-arthritic 

20 agents fix>m die gum resin exudate of £ofu«//ia serrata. 

The bbactive fiaction (con^osition) prepared by the process of the present invention 
has the foOowing characteristics: 

i) it is a i^iite or almost vAato (pale yellow) solid; 

ii) it is conq)letefy soluble in water; 

2S iii^ on incineration it gave 4.S to 6% ash which was found to be a mixture of carbonates of 
potasshim and calcium (corresponding to -^.17% potasshim and -1.8% caldum). The ash 
dissolved partly in water but conq)letely in dilute hydrochloric add; 
iv) on hydrol^ysis witli 2N trifluoroacetic add it gave arabinose, galactose and D-glucuronic 
add. 

30 v) the fi:action of the invention was foimd to contain SO per cent neutral sugars as det 
by phenol-H2S04 method (Dubois, M. a/. AnaLChem. 19S6, 28, 3S0-3S6). 

The detectbn of potassium and caldum in the ash obtained on indneration of the 
fiaction of the invention indicated tiiat eitbor these metals are present in the fiactbn as 
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inq)iirities in tiie fonn of salts of inoirganic adds or as salts of the D-glucuronic acid moiety. 
The former, ie., the presence of potassium ami caldum salts of inorganic acids in the fraction 
of the ii^ention was ruled out as the ash obtained on incineration of 

cent yield consisted of potassium carbonate (^.3 per cent) and Cfi^cftnn carbonate ('-^.6 per 
cent) oviy and no other anbns such as chbride, sulphate or nitrate could be detected in the 
asL The conqiosition of Ae ash obtained on incineration corresponds to M).17% potassium 
and 1.8% calcium in the fraction of the invention. Thus the fraction is a mixture of calcium 
and potassium salts of the ^^fsaccharides, con:QX>sed of units of galactose, arabinose and £>- 
glucuronic add, in the ratio of- 10to~l. On comparative evaliiatlnn nf flntiarfKr ittr. arrriyitifii? 
of boswelUc adds, the fraction of the inventbn and 1:1 mixture of boswelHc adds and the 
fraction of the inventbn in adjuvant induced developing and developed artfaiitb in rats based 
on inhibition (in iqected paw) of edraaa in treated groi5)s as coispared to the control groups it 
was observed that in doses of 200 mg/kg p.o. boswellic acids gave an inhiWtion of 31.20% 
whereas the fraction of the invention and the mixture of boswellic adds and the fraction of the 
invration gave inhibitions of 35.47% and 3622% respectively on tl^ 13th day. On tihe 28th 
day at the san^ dose levels the percoitage mhihitions with boswellic acids, the fraction of the 
invention aiui the mixture of boswellic adds and the fraction of the invention were 21.02, 
25.15 and 23.72 respectively. Thus, the fraction of the invention and boswellic acids on tiie 
combination in equal doses showed additive and not syneigistic eJOEect 

A study on the effects of boswelHc adds and the fraction of the invention on total 
leucocytes count and volume of pleural JBuid after intrapleural cairageenan iigection revealed 
that percentage inhibitions with boswellic adds and the fraction of the mvention in pleural 
fluid were 6,52 and 7,56 respectively and in TLC 28.08 and 32.28 r^pectwely. The fraction 
of the invention i^diich like boswellic adds acts as a 5-l5)oxygenase nihibitor is free from any 
ulcerogenic efifects, as e^qpected, which makes it a very good therapeutb agent for the 
treatment of arthritis. 

The process of the present invention is iUustrated by the following exanq>les» which 
are, however, not to be construed to limit the scope of the present invention. ABl the samples 
of the bioactive compositbn on anafysis ware found to conform to tiie characteristics 
described above. 

Example 1 

The &xsfy ground gum resin exudate otBosweUia serrata (one year old san^Ie, ie. 
one year after collectionr20 medi powder, 1 kg) was diarged in a percolator, treated witii 
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ethanol (3 litres) and left overnight The percolate was drained and the marc was extracted 
twice at room ten^erature, each time with 3 litres of ethanoL The marc (370g) (the drug left 
aftar extraction with edianol) was air dried and extracted with wat^ (1.85 litres) at room 
ten^erature for 8 hours. It was fOteed through a cbtfa and the residue again treated with 
water (750 ml). After 8 hours it was filtered and combined filtrates on centrifiiging gave a 
clear supernatant liquid (somewhat viscous) (2.25 litres). It was cooled and alcohol (4,5 litres) 
was added to it with stirring. The mixture was left in a fridge. The prec5)itate (almost white), 
T^h separated out was collected by filtration. It was again dissolved in water (1.5 litres) and 
the aqueous solution prec9)itated by adding alcohol (3 litres). It was filtered and one more 
purification by dissolvmg it m water (1.4 litres) and leprec^itating with alcohol (2.8 litres) 
afforded the WoactivB con^wsitfon. It was collected by fihratian and dried in a vacuum 
deabcator at room ten5)erature, yield 159 g (15.9%). 
Example 2 

The finely ground gum resin exudate of ito^//ia 5e/rara ( l kg) 

was diarged in a percolator and extracted thrice with petroleum ether (60-80^0) at room 
temperature using 2 litres of the solvent each time. The marc was air-dried and extracted 
thrice with alcohol (3x2 litres). The residue (350 g after air-drying) left after extraction with 
alcohol was extracted with watCT (1.4 litres) for 8 hours at room temperature and fihered 
through a muslin cloth. The residue was washed with water (200 ml). The filtrate was 
combmed with the washing and centrifiiged. To the clear siqjmiatant (1.1 litres) alcohol (2.2 
litres) was added. Predpitate was dissolved in water and reprec5)itated with alcohol One 

more purificatfon as described in Exaiqjfe 1 gave the hioactive con5)osM 
Ezample3 

Powdered gum resin ©aidate of Boswellia serrata ( a three- year-old sanq)le, 1 kg) 
was extracted in a percolator with petroleum ether (3x2 litres). The de&tted gum thus 
obtamed (715 g) was extracted thrice with alcohol in the percolator (3x2 litres). The marc 
was first extracted with water (1 A litres) at room tea:q>erature and subsequentfy with 700 ml 
and then with 450 ml of water. The comlnned aqueous extracts (expressed through muslin 
cloth) (1.8 litres) were centrifiiged to get a clear si5)ematant (1.7 litres) which on dihition 
with alcohol (3.4 litres) deposited pale brown solid. The mixture w^ 
and the soM collected by fihratioa It was dissolved in water (1.4 litres) and predpitated by 
adding alcohol (2.8 litres) to the aqueous sohition. This process was repeated ^gam the 

bbactive composition was obtained as a vay light brown (afanost \*diite) soKd, yield 149 g. 

6 
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Example 4 

Powdered gum resin exudate of Bosmllia serrata (one year old resin, 0.5 kg) was 
ibrice extracted with metlianol (3 x 1.5 litres) at room tenq)erature in a percolator. The marc 
175 g was air-dried airf extracted twice at room ten^erature with water using 700 ml of 
5 water for diie first extraction and then 200 ml for the subsequent extraction. The combined 
aqueous extracts were clarified by centri&gation and the clear extract (-600 ml) was 
precq»tated by adding alcohol The light brown solid vduch separated out on the leaving the 
mixture overnight was collected by filtration and purified by dissolving it in ^yater (500 m^ 
and predpitating with alcohol (1 litre). Hie process was repealed once more \rfien the 
10 Woactwe con5)osition separated out as a light yeDow (off vdiite) solid. It was collected by 
filtration and dried in vacuum; yield 73 g. 
Advantages: 

1. The bioactwe fi:action prepared in the present invention has tnmiense potential in 
therapeutic . use firom a waste product viz., discarded material left after production of 

IS Scdldki or H-15. 

2. Its anti-arthritic activity is more than timt of weDlmownanti-^^^ 
adds. 

3. It does not have any ulcerogenic effects that are commonly associated with anti- 
inflammatory and anti-arthritic drugs. 

20 



25 



30 
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We Claim: 

L A novel Uoacttve fraction obtained from the gum resm exudate of Boswellia serrata 
coiiq)iisiDg polysacchaiides with at least SO per cent neutral sugars (taken as galactose) 
consisting of galactose and arabmose and D-glucuronic add. 
5 2. A bioactive fraction as claimed in claim 1 wh^in the fraction prepared conq)rises a 
mixture of salts of calcium 1.4 to 2.1% and potasshun 0.12 to 0.20 %. 

3. Process for die preparation of a v^ater soluble novel bioactive fraction from gum resin 
exudate of Boswellia serrata conq>rismg extracting the gum resin exudate or de&tted gum 

^ resin exudate with an alkanol to produce marc, extracting the marc with water and 
10 precipitating the polysacdiaride fraction from the aqueous extract by addition of alcohol 
and puri^dng the bioactive fraction. 

4. Process as claimed in claim 3 wherein the bioactive fraction obtained conqnis^ 
polysaccharides with at least SO per cent neutral sugars (taken as galactose) consisting of 
galactose and aiabinose and D-ghicuronic add. 

IS S. Process as claimed in daim 3 wherein the alkanol is selected from ethannl and methano l. 

6. Process as claimed in claim 3 wherein the marc left after extraction with alcohol is 
extracted v^ water at room tenoperature. 

7. Process as claimed in claim 6 wherein the aqueous extract is precq)itated with alcohol to 
get the crude polysaccharide fiactbn and purified by repeating this step. 

20 8. Process as claimed in claim 3 wherein the bioactive composition is collected by filtration 
and dried under vacuum at t^xf)eratures bebw SO^C. 

9. Process as claimed in daim 3 "(^lerein the fiactbn prepared con^ 
caldum 1.4 to 2.1% and potas^um 0.12 to 0.20 %. 

10. Con^sition fi)r the treatment of arthritis con^prising a phaimaceuticalty efiEective amount 
25 of a bioactive firaction obtained fix>m Boswellia serrata conqirising polysaccharides with at 

least SO per cent neutral sugars (taken as galactose) consisting of galactose and arabinose 
aiui D-glucuronic add in a phaimaceuticalfy acceptable carrier. 

11. Conq)osition as claimed in daim 10 wheiein the fiaction prepared conoprises a mixture of 
salts of caldum 1.4 to 2.1% and potasshim 0.12 to 0.20 %. 

30 12. Method for the treatmi^ of arthritis comprising a^lminig tering a phaTmar ft iTtir^Hy effective 
amount of a bioactive fiaction obtained from Boswellia serrata conq)rising 
pofysaccharides with at least SO per cent neutral sugars (taken as galactose) consisting of 
galactose and arabmose and D-ghK:un)nk add in a phacmacei^^ 

8 
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13* Method as claimed in claim 12 wherein the fiacdon prepared comprises a mixture of salts 

* 

of calcnim 1.4 to 2.1% and potassimn 0.12 to 0.20 %. 

14. Metibod as claimed in claim 12 wterein the dose of said fiaction administeied conqnises 
15 to 25 mg/kg of bo^ weight of tibe subject 

15. Use of a hioactive fiaction obtained from Boswellia serrata conqxrising polysaccharides 
wifli at least 50 per cent neutral sugars (taken as galactose) consisting of galactose and 

and D-gtucuronic add to prepare a pharmaceutical \ 
lent of arthritis. 



tjii « 



III*:* 



itv;iiii 



16. Use as claimed in claim 15 wherein the dose of said fiaction administfired comprises 15 to 
10 25 mtg/kg of body weight of the suI:gecL 

17. Use as claimed in claim 15 vrfmem the fiaction as prepared comprises a mixture of salts of 
calcmm 1.4 to 2.1% and potasshim 0.12 to 0.20 %. 
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